Objectives: To explore whether participation in leisure-time physical activity (LTPA) is associated with participation in occupational, housework, and transport-related physical activity. Methods: Population-based crosssectional study covering a multistage sample of 972 subjects age 20 to 69 years. Physical activity was measured using the long version of the International Physical Activity Questionnaire. A LTPA score was calculated as follows: min/wk of walking + min/wk of moderate-intensity physical activity + (min/wk of vigorous-intensity physical activity × 2). Similar scores were generated for each domain. For categorical analyses, the scores were divided into 3 categories: 0 min/wk, 10-149 min/wk, and ≥150 min/wk. Results: The proportion of subjects practicing less than 150 min/wk of physical activity in each domain was: leisure-time (69.8%), occupational (58.3%), housework (35.0%), transportation (51.9%). Subjects with a transport-related physical activity score equal to or above 150 min/wk were 40% less likely to be sedentary in leisure-time in comparison with those who did not practice transport-related physical activity. Housework and occupational physical activity were not related to participation in LTPA. Conclusions: Future physical activity campaigns should focus on other domains instead of LTPA alone, particularly supporting transport-related physical activity as a strategy of health promotion. Current physical activity guidelines state that every adult should perform, at least, 30 minutes per day of moderate-intensity physical activity 5 days or more per week, or 20 minutes of vigorous-intensity physical activity 3 or more days per week.
Current physical activity guidelines state that every adult should perform, at least, 30 minutes per day of moderate-intensity physical activity 5 days or more per week, or 20 minutes of vigorous-intensity physical activity 3 or more days per week. 1 Such level of activity may be obtained by means of leisure-time physical activity (LTPA), but also by occupational, housework, and transport-related physical activity.
Because recent studies have highlighted the importance of addressing all domains of physical activity, [2] [3] [4] it is important to fully understand how activities practiced in one domain influence activities performed in other domains. This literature gap is particularly important in low and middle-income countries, in which activities practiced in other domains are more frequent than in developed countries. 4 The aim of the current study was to explore whether participation in LTPA is associated with participation in occupational, housework, and transport-related physical activity.
Methods
A population-based cross-sectional study was carried out in Pelotas, southern Brazil in the second semester of 2006. The target population included adults age 20 to 69 years living in the urban area of the city; 93% of the city's population lives in urban areas.
A multistage sampling strategy was used, to obtain a representative sample of households in the city. Brazilian cities are divided into delimited geographical areas named census tracts. Each tract comprises approximately 300 households. All the 404 census tracts in Pelotas were listed. A random sample of 40 tracts was selected. In each of the 40 sampled tracts, 15 households were systematically selected. Every resident age 20 to 69 years in the sampled households was eligible for the study, except those with severe mental or physical impairment.
Three separate sample size calculations were carried out before data collection. In the first, we estimated the sample size necessary for evaluating the prevalence of insufficient physical activity. The estimated prevalence was 35%, the margin of error accepted was 3 percentage points, and a 95% confidence level was used. This calculation required a sample size of 576 individuals after accounting for an estimated 10% nonresponse rate and an estimated design effect of 1.5. To explore the association between insufficient physical activity and the independent variables, the following parameters were used: confidence level of 95%, power of 80%, prevalence of exposures ranging from 10% to 90%, and odds ratios of 1.7 or greater. After accounting for nonresponse, design effect, and multivariable analyses (extra 15%), the sample size required was 884 subjects. Finally, to estimate the proportion of total physical activity explained by each of the domains (leisure-time, occupational, housework, and transport-related), we estimated a minimum proportion of 10% with a margin of error of 3 percentage points. This calculation required a sample size of 633 individuals. We opted to include approximately 1000 subjects to comply with the largest sample size calculation.
Physical activity was measured using the long version of the International Physical Activity Questionnaire (IPAQ). 5 For LTPA and occupational physical activity, a score was calculated as follows: minutes per week of walking + minutes per week of moderate-intensity physical activity + (minutes per week of vigorous-intensity physical activity × 2), in accordance with previous publications. 4 The housework physical activity score was calculated without including walking, which is not part of the housework section of the IPAQ. Similarly, the transport-related score took into account only the number of minutes per week of walking and cycling. For categorical analyses, the score in each domain was divided into 0, 10-149, or ≥150 minutes per week. Insufficient physical activity was defined as <150 min/wk.
Five independent variables were used in the present analysis: sex (men, women), age (20-29, 30-39, 40-49, 50-59, 60-69 years), skin color (observed by the interviewer, and divided in 3 groups: white, black, others), self-reported health status (excellent/very good, good, poor/very poor), and body mass index (BMI) (calculated based on self-reported weight and height, and categorized into <25, 25-29.9, and ≥30 kg/m 2 ). 6 Interviews were trained on skin color classification; standardization sessions were performed to confirm agreement among the different interviewers.
For performing the face-to-face interviews, women with, at least, secondary education, were trained for 40 hours before data collection. The choice of women only was due to safety reasons; people do not usually agree to be interviewed at home by men in Brazil. Interviews took place at the subjects' household. A random sample of 25% of the interviewees was revisited for quality control purposes, and no problems were detected. Data were entered twice in an Epi-Info database with automatic checks for consistency and range. Next, data were transferred to a Stata database and a consistency map was run, in the search of impossible or improbable combination of answers. After data cleaning, analyses were performed in Stata.
Initial analyses included a description of the sample in terms of sociodemographic and physical activity variables. Second, the correlation among the various physical activity domains was calculated using Spearman coefficients, due to the asymmetry of the data. Next, LTPA was divided into terciles, and the mean score of the other domains was calculated for each tercile. Finally, LTPA was dichotomized into sufficiently active or not, and we calculated the variables associated with this outcome, using both unadjusted and adjusted statistical techniques. In the adjusted analysis, confounding variables were sex, age, skin color, BMI, and self-rated health.
The study protocol was approved by the Ethics Committee of the Physical Education School of the Federal University of Pelotas. Informed consent was obtained before the interview for all subjects.
Confidentiality was ensured and individual data (names, addresses, and telephone numbers) were not included in the study database.
Results
The nonresponse rate was 9.3%. Over 80% of nonrespondents were not found in any of the interviewer visits, whereas the remaining did not agree to be interviewed. Table 1 describes the sample in terms of sex, age, skin color, BMI, self-reported health status and physical We calculated Spearman correlation coefficients between the continuous physical activity indicators. When comparing the LTPA score with the occupational score, the coefficient was 0.01 (P = .67), while it was -0.03 (P = .43) in comparison with housework activities and it was 0.11 (P < .001) in relation to the transportrelated index. The correlation was -0.03 (P = .37) when comparing the occupational and housework scores. Significant correlations were observed when comparing the transport-related score with the occupational score (r = .18; P < .001) and the housework index (r = .19; P < .001). Figure 1 presents data on minutes per week of occupational, housework, and transport-related physical activity according to thirds of LTPA. No association was observed between occupational and LTPA (P = .98). In terms of housework physical activity, those who were in the lowest third of LTPA presented the highest score, followed by those in the top third. In terms of transportrelated physical activity, there was a highly significant (P = .001) direct association with LTPA; those who were more active in leisure-time presented highest scores of transport-related physical activity.
In Table 2 , the prevalence of insufficient LTPA is compared across categories of occupational, housework, and transport-related PA. No associations were found in terms of the first 2 variables (occupational and housework PA). There was a significant inverse association between transport-related PA and prevalence of insufficient LTPA. Table 3 presents results of the multivariable analyses using logistic regression. Women were more likely than men to be insufficiently active in leisure-time (P < .001). No significant differences were observed according to age, skin color or BMI. Self-reported health status was inversely associated with insufficient LTPA; positive health status is associated with increased LTPA (P < .001). No significant differences were observed according to occupational physical activity and housework physical activity. High transport-related physical activity (>150 min/wk) was associated with a decreased risk of insufficient LTPA (P = .009).
Discussion
The idea that physical activity promotion should not be restricted to LTPA, particularly in low and middle-income countries, is not new. In a previous study, Bauman and colleagues 7 concluded that leisure-time physical activity alone may not be a sufficient public health approach to prevent obesity in China. A recent study also highlighted the importance of assessing nonoccupational nonleisure physical activity for a better understanding of how individuals partition their time between active or sedentary domain investigated. We previously showed that while leisure-time walking is more frequent among the rich, all-domains walking is more frequent among the poor in Brazil. 3 In Colombia, carrying out household tasks was related to a lower likelihood of engaging in regular physical activity. 9 Second, the domains of physical activity may have different effects on health outcomes. A previous study 10 concluded that while sports participation was inversely associated with both stress and distress, housework was associated with more stress and more distress in women with blue-collar jobs. In other study, LTPA, compared with physical activity in other domains was positively associated with self-rated health and inversely with obesity. 2 Some methodological aspects of our analyses should be considered. First, there is evidence that people tend to overestimate the participation in occupational and housework physical activity when answering to the long IPAQ version. 11 This limitation, in our view, is more likely to affect prevalence estimates than the association between these variables and LTPA. Therefore, we do not believe the lack of association between these variables and LTPA is explained by over-reporting of physical activity. The fact that we used a population-based sample, selected using multistage random protocols, as well as our low refusal rate, minimizes the likelihood of selection bias.
In our sample, 69.8% of the interviewees were classified as insufficiently active in leisure-time, a finding which was very similar to a previous study in the same city, which found that 66% of the males and 78% of the females were insufficiently active in leisure-time. 12 In an earlier publication, Monteiro and colleagues 13 found that 87% of the adults in the Northeast and Southeast regions of Brazil did not accumulate 30 minutes per day of moderate-intensity LTPA. The difference between our prevalence estimate and that of Monteiro's study is probably explained by the different instruments used. While we used the long version of the IPAQ, the Monteiro and coworkers analyses were based on a much simpler questionnaire, which assessed LTPA with the following questions: (a) Do you engage in any physical activity or sport? IF YES: (b) What kind of exercise or sports? (c) Do you perform exercise or sport every week? (d) How many days per week? (e) How many minutes or hours in each day?
The positive association between transport-related physical activity and LTPA is promising in terms of public health. Some physical activity interventions aim to increase, primarily, participation in LTPA, and secondarily, participation in transport-related physical activity. 14 If promotion of physical activity in one of these domains will indirectly promote physical activity in the other, this can be a good approach in terms of public health. Previous studies showed that subjects who participate in moderate or vigorous-intensity physical activity are more likely to walk 3 and that there was an inverse association between active transportation and obesity rates. 15 Our present finding confirms that there is no compensatory effect on LTPA of the promotion of transport-related physical activity. occupations. 8 Our analyses try to help deepen our understanding on the relationships among different domains of physical activity.
Assessing physical activity in several domains has several advantages in comparison with addressing 1 or 2 domains only. First, the variables associated with physical activity participation may vary according to the A previous analysis 16 of the US National Health and Nutrition Examination Survey found no association between education and LTPA, but found an inverse association between education and occupational physical activity. The authors also found that occupational physical activity was associated with LTPA, particularly in men, which was not observed in our analyses.
In conclusion, our data support that participation in LTPA is directly related to transport-related physical activity. Future physical activity campaigns, particularly in low and middle-income countries, should focus on other domains instead of LTPA alone, particularly supporting transport-related physical activity as a strategy of health promotion.
